Abstract. We investigate the pressure-temperature phase diagram of β-(BDA-TTP) 2 MCl 4 (M=Ga, Fe), which shows a metal-insulator (MI) transition around 120 K at ambient pressure. By applying pressure, the insulating phase is suppressed. When the pressure is higher than 5.5 kbar, the superconducting phase appears in both salts with Tc ~ 3 K for M=Ga and 2.2 K for M=Fe. We also observed Shubnikov-de Haas (SdH) oscillations at high magnetic field in both salts, where the SdH frequencies are found to be very similar each other.
The effect of magnetic local moments in low dimensional systems introduced new ingredients to the rich phase diagram of organic conductors. Besides the BEDT-TTF and BETS based organic conductors, a BDA-TTP (2,5-bis(1,3-dithian-2-ylidene)-1,3,4,6,-tetrathiapentalene) based organic conductor with magnetic anions, β-(BDA-TTP) 2 FeCl 4 , has been recently synthesized. It was reported that this salt undergoes metal-insulator (MI) transition at high temperature (~120K) and antiferromagnetic ordering at around 8K [1] . Its non-magnetic analogue β-(BDA-TTP) 2 GaCl 4 is known to have almost identical crystal structures and also shows a MI transition at the same temperature at ambient pressure. A hydrostatic pressure study on β-(BDA-TTP) 2 GaCl 4 showed the suppression of insulating state with pressure and eventual emergence of superconducting state for pressure larger than 5.5 kbar [2] . In this paper, we report the pressure-temperature phase diagram and the results of Shubnikov-de Haas oscillation studies to provide some understanding on the title compounds. Fig. 1(a) shows the temperature dependence of normalized resistance of β-(BDA-TTP) 2 FeCl 4 . The inset shows magnetoresistance (MR) in the low field region at P=7.7 kbar when the applied field is perpendicular to the conducting planes . Fig. 1(b) shows the pressure-temperature phase diagrams of β-(BDA-TTP) 2 MCl 4 . The phase diagram was obtained from different samples in a single pressure cell or from independent pressure cells. T MI and T C were obtained as the onset of transition. The overall phase diagrams are very similar each other, while Tc for M=Fe is lower than M=Ga. The superconducting transition for M=Fe sample is not as clear as that of M=Ga as the sample maintains a finite resistance even well below T C .
The high field MR was also measured for both samples, where we observed SdH oscillations. The effect of magnetic anions in M=Fe sample was clearly observed in MR data as an abrupt drop of resistance around 5 tesla when the field is perpendicular to the conducting planes. The detailed results will be published elsewhere [3] and we will focus on Fermiology in this paper. A more detailed study at different pressures revealed that the SdH frequency changes linearly with pressure for both salts [3] . The SdH frequencies at ambient pressure were estimated from this relation, which is 560 T for M=Ga and 580 T for M=Fe. The area of the closed orbit in the Fermi surface at ambient pressure was then found to be 5.3×10 14 cm -2 and 5.5×10 14 cm -2 for M=Ga and M=Fe respectively, which are in good agreement with tight binding band calculation results [4] .
In summary, we investigated pressure-temperature phase diagram and electronic structures of β-(BDA-TTP) 2 MCl 4 (M=Ga, Fe). We found that they have very similar pressure-temperature phase diagrams; T MI decreases a lot with pressure and superconductivity appears above 5.5 kbar. The effective masses and the Fermi surfaces are also found to be similar to each other and in good agreement with the band calculation. The effects of magnetic anions in M=Fe salts are evident in magnetoresistance measurements and further studies including angle dependent magnetoresistance measurements are on going. (1/T)
